2010 04/22 19:24 FAX 075 541 5108 



illllMlliiillllliiiiillllili 

US00S359129A 

United States Patent [WJ im Patent Number: 5,359,129 

Sbimlza et aL [43] Date of Patent: Oct. 25, 1994 



154] METHOD FOR PKEViSNTING 

COLORATION OF DIPHENYLMETHANE 
DnSOCYANATE COMPOUND 

[75] Inventors: Masato Shimlzu; ToshiBld Nakanoi 
both of Amagasktd, Japan 

[73] Assignee: Sundtomo Bayer Uiefhane Co. Ltd., 
Amagasaki, Japan 

[21] Appl.No.: 167^06 
[22] F^Ied: Dec. 15, 1993 
[30] Foreign Application Priority Data 
, Dec. 24» 19M [JPJ Japan 4-34399! 



Primary Examiner— CelSaL Chang 
Attorney, Agent, or Pirm—Jose^ C. Gil 

[57] ABSTRACT 
A method for preventing the coloration of a diphenyl- 
metliane diisocyanate compound, which comprises add- 
ing, to the diphenylmethane diisocyanate componnd, a 
hindered amine compound of the formula: 
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■(CH2)«-C-0-CH-i 



CH3CH3 

CHjCHj K* 

wherein 

Rl and R^ are, the same or different, each a hydrogen 
atom or a Ci-Cs hydrocarbon group, 

R2 and R* are, the same or different, each a Ci-Ca 
hydrocarbon gioup, 

R^ is a hydrogen atom, a methyl group, an ethyl 
group, a phenoxymethyl group or a phenyl group, 

m is 0, 1 or 2, 
in an amount of 0.001 to 1.0 parts by wdght per 100 
parts by weight of the diphenylmethane diisocyanate 

compound. 

An excellent effect of preventing the coloration can be 
achieved only by the addition of a small amount of the 
hindered amine compound of the formula (I). 

1 aahn, No 
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MEEHOD K)R PREVENTING COLORATION OF 
DIPHENYLMEnUNE DnSOCYANATE 
COMPOUND 

The present invention relates to a method for pre- 
venting the coloration of a dipheaylmethane diisocya- 
nate compound caused by the air, light, heat or the like. 

A diphenylmethane diisocyanate compound (referred 
to as "MDI compound" hereinafter) is used as a raw 
material for a polyurethane resin molded article, an 
artificial leather, a paint, an adhesive, a fiber and t&e 
like. 

Altbott^ the MDI compound is colorless transpai:- 
ent or pale yellow immediately after its preparation, the 
MDI compound is colored when it is exposed to the air 
or light or heated during storage. The colored MI)I 
compound cannot be used as the raw material for the 
artificial leather, paint, resin and the like having a whib 
color. Tberaforei the MDI compound is purified und6r 
a well-controlled condition, and a stabilizmg agent suqh 
as an antioxidant or an ultraviolet light absoilnng agent 
is added to the MDI compound to prevent the colot- 
ation during the storage. 




Some methods for preventing the coloration of the 
MDI compound are proposed. A method comprising 
adding a hindered phenol such as I,6-di-tert.-butyl-4- 
methylphenol (referred to as "BHT" hereinafter) or; a 
phosphorous acid ester such as triphenyl phosphite 
(referred to as ••XPP" hereinafter) is disclosed in U.S. 
Fat. No. 2,957,903. A method comprising adding a hih- 
dcied amiiie componnd such as fals(l,2,2,6,6-pentamet|i- 
y]-4-piperidyI) sebacate is disclosed in Japanese Fateftt 
Kokai PubUcation No. 58022/1984. 



wherein 

Ri and are, the same or (Ufferent^ each a hydrogen 
, atom or a Ci-Ct hydrocarbon group, 

R2 and are, the same or different, each a Ci-Cg 

hydrocarbon group, 
R5 is a hydrogen atom, a methyl group, an ethyl 

group, a phenoxymethyl group or a phenyl group, 

m is 0, I or2, 

in an amount of 0.001 to I.O parts by weight per 100 
parts by weight of the MDI compound. 
Specific examples of the MDI compound are 
> (a) diphenyfanethane-'K4'-diisocyanate, and a mixture 
thereof with other iso; 



However, an sufficiently excellent effect of prcven|t- 
ing the coloration cannot be achieved by the above 
methods. In particular, in the case of the MDI coni- 
pound which is in solid or semi-molten state at a rooin 
temperature, the MDI compound is usually stored bia 
solid state at a low temperature or a liquid state by 
warming. Since the MDI compound is repeatedly soli^l- 
ified and molten prior to the use, it is more liable io 
color. When the MDI compound is reacted with va^- 
ous polyols and amhies having active hydrogens, a reac- 
tion controlling agent is often added to a reaction mix- 
ture, because a reaction rate is so high that the reaction 
is hardly controllable depending on the kind of t^e 
reactants or reaction conditions, In this case, the use of 
the controlling agent is limited because the coloration 
becomes worse. 

An amount of the stabilizing agent added to the MIi>I 
compound is usually large, for example, a03-O.20% ify 
weight based on the MDI compound. In addition, oidy 
one stabilizing agent cannot give a practically satisfac- 
tory effect of preventing the coloration. I 

An object of the present invention is to provide] a 
method for preventing the coloration of a MDI com- 
pound, which gives a excellent effect of preventing the 
coloration with a small addition amount of a stabilizing 
agent. 

The present invention relates to a method for pre- 
venting the coloration of a MDI compound, which 
comprises adding, to the MDI compound, a hindered 
amine compound of the formula: 



(b) a polymer and oligomer Owfened to as "MDI 
piepolymer" hereinafter) prepared by reacting 
diphenylmethane diisocyanate with an isocyanate- 
reactive compound (for example, a diol, polyol or a 
nuxtore ±ereof, or a polyester or polyether having 
a terminal hydroxyl or amino group), and 

(c) modified diphenylmethane diisocyanate (in which 
^ some of isocyanate groups were converted to other 

functional groups such as carbodiimide, isocyanu- 
rate and uretoneimine groups). 
In the hindered amine compound of the formula (Ot 
Ri and R3 are preferably tert.-butyl groups, and R^ and 
R* are preferably tert.-butyl groups. 

Specific examples of the hindered amine compound 
of the formula (I) are as follows: 

„ (1) l-[2-[3-(3,5-dt-tert.-butyl-4-hydroxyphenyl)pro- 
pionyloxyIethyI]-4-[3-(3,5-di-tert.-butyl-4-hydroxy- 
phenyl^ropionyloxyl-2,2,6,€-tetramethylptperidine, 

(2) l-[2-[2<3,5-dj-tert.-bntyl-4.hydroxyphcnylr 
)acetyloxy]e%B^|>ft5-di-tert.-butyl-4-hyito)xy- 

55 phenyl)acetyloxy]-2,2.6,6-tetramethylpiperidine, 

(3) l-[2-(3,5-di-tert.-butyl-4-hydroxybenzoyloxy)ethyl]- 
4-(3,5-di-tert-butyl-4-hydroxybenzoyloxy)-2,2,6,6- 
tetramethylpiperidine, 

(4) l-[2-[3-(3,5-di-tert.-butyl-4-hydroxyphenyl)pro- 
60 pionyloxy]-2-methyIethyl]-4-[3-[3,5-di-tert.-butyl-4- 

hydroxyphenyl)propionyIoxy]-2,2,6,6-tetramethyI- 
piperidine, 

(5) l-[2-[3-(3,5-di-tert.'butyl-4-hydroxyphenyl)pro- 
pionyloxy]-2-ethylethyl]-4-[3-3,5 '-di-tert.-butyI-4- 

65 hydroxyphenyl)propionyloxy]-2,2,6,6-tetramethyl- 
piperidine, and 

(6) l-[2-[3-(3,5-di-tert.-bntyi-4-hydroxyphenyl)pro- 
pionyloxyJ-2-phenylethyl]-4-[3-(3,5-di-tert.-bu^-4- 
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hydroxyphenyl)propionyloxy}-2,2,6,6-tetraiiietbyl- 

pfpcridine. Example 2 

The tests were conducted in the same as in Example 
-nie hindered amine campound (1) is particularly except that benzoyl chloride was added as a reaction 
preferable. ^ j ^ • j ^ controlling agent in an amount of 25 ppm based on the 

MDI compound and the composition, but is usuaUy *^ addjtton of the stabjlizing agent shown in Table 

aooi to 1.0 parts by weight, preferably ftom 0.001 to ^ *° purified diphenylmethane dasooyanate (APHA 
0.1 parts by weight, more prefferaWy 0.001 to 0.03 parts 10 value: 5). The results are shown ift Table 2. 
by wejght based on 100 parts by weight of the MDI TABLE 2 



When the MDI compound is a product prepared by a Addition AftTi^ 

reaction of diphenylmethanediisocyanate, the hindered stabiliilng aisiit at^lS-C^ 

amine compound (I) is preferably added to diphenyl- 15 ~ 

methane diisocyanate before conducting the reaction. Hindered andna compound (I) lOO 20 

In the present invention, an additive, for example, an ^°^'''*'™ 
antioxidant such as BHT and a hindered amine com- 

pound such as bis(l,2,2,6,6-pentamethyl-4-pipexidyl) j^^^j ,50 

sebacate may be added, in addition to the hindered 20 _^ ls-765 fio + 4Q jso 

amine compound of the formula Q). — — — 

When the MDI compound is reacted, a reaction con- 
trolling agent, for example, an aromatic carboxylic acid Example 3 
chloride such as benzoyl chloride and isophthalic acid 

chloride, an inorganic add such as hydrochloric acid 25 A MDI prepolymer (isooyanate group content: 

and phosphoric acid, and an aliphatic carboxylic acid 22.9%) prepared by adding a stabilizing agent in an 

such as acetic acid and propionic add may be added. amount shovm in Table 3 to purified diphenylmethane 

An addition amount of the reaction controlling agent diisocyanate (APHA value: 5) and then reacting stabi- 

varies dependmg on the kinds of the MDI con^und • lized diphenyhnethane diisocyanate with tripropylene 

and file isocyanate-reactive campound and flie reaction glycol. After the MDI prepolymer was warmed to 60° 

condition^ but is usually from 1 10 300 ppm based on q and stirred for three hours, its APHA value was 

the MDI compound. The Wndered anmie compound of ^ ^ ^ ^ 

aaoea m any convennonai mann ^ ^^^^ ^ addition of the StaWUztag agent was also 

EXAMPLES conducted. 

The present invention is illustrated by following Ex- Tests by using a sample without the addition of the 

amples. stabilizing agent, samples with the addition of BHT, 

, , TPP and LS-765, respectively, as the stabilizing agent 

iJxampie w a sample with the addition of a mixture of BHT and 

A hindered amine compound (I) [a hindered amine LS-76S were conducted for coinparison. The results are 

compound wherein Ri-R*aietert.-butyl groups, is a shown in Table 3- 
hydrogen atom and m is 2 in the formula (I)] in an 

amount shown in Table 1 as a stabilizing agent was TABLE 3 

added to purified diphenylmethane diisocyanate AddiUon apha value 

(APHA value: 5). The mixture was solidified by rapidly without benzoyl with benzoyl 

cooling to — 15° C. under a nitrogen gas atmosphere. stabaiziDg ageni (ppm> chloride chloride 

After two days, the mixture was liquefied by wanning — : — :; ~ ~ ~- 

to 50° C. and an APHA value was measured. compo^d'm'^ 

Tests by using a sample without the addition of the j^^^ addifion 0 50 70 

stabilizing agent, samples with the addition of BHT, iqq 20 3D 

TPP and bis(l,2,2,6,6-pentamethyl-4-piperidyl) seba- tpp 100 35 50 

cate (referred to as "LS-765" hereinafter), respectively, ls-765 100 40 eo 

as the stabilizing agent and a sample with the addition of BHT + LS-765 (0 + 40 30 M 

a rabtture of BHT and LS-76S were conducted for com- 

parison. The results are shovwi in Table 1. ^ exceUent effect of preventmg the coloration can 

TABLE 1 te achieved only by the addition of a small amount of 

APHA value the hindered amine compound of the formula (1) as the 

7"'"* After zda^ go stabilizing agent. The coloration prevention effect is 

— — — excellent even with an additive such as a reaction con- 

10 trolling agent. 

*» What is claimed is: 

^ gj 1, A method for preventing the coloration of a diphe- 

100 nyhnethane diisocyanate compound, which comprises 

!£ "° adding, to the diphenylmethane diisocyanate com- 
pound, a hindered amme compound of the ft 



Hindered amine ocanpottiid (1) 
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) Ri and are, the same or different, each a hydrogen 
atom or a Ci-Cs hydrocarbon group, 
R2 and R* are, the same or different, each a Ci-Cg 
hydrocarbon group, 
15 RS is a hydrogen atom, a methyl group, an ethyl 
group, a phenoxymethyl group or a phenyl group, 
and 
m is 0, 1 or 2, 
in an amount of 0.001 to 1.0 parte by weight per 100 
20 parts by we^t of the diphenylmethane dusocyanate 



65 



